Influence of severe renal impairment on the pharmacokinetics and pharmacodynamics of oral ximelagatran and subcutaneous melagatran.
Ximelagatran is an oral direct thrombin inhibitor currently in clinical development as an anticoagulant for the prevention and treatment of thromboembolic disease. After oral administration, ximelagatran is rapidly absorbed and bioconverted to its active form, melagatran. To investigate the effect of severe renal impairment on the pharmacokinetics and pharmacodynamics of melagatran following administration of subcutaneous melagatran and oral ximelagatran. This was a nonblinded randomised crossover study with 2 study days, separated by a washout period of 1-3 weeks. Twelve volunteers with severe renal impairment and 12 controls with normal renal function were included, with median (range) glomerular filtration rates (GFR) of 13 (5-24) and 86 (70-105) mL/min, respectively. All volunteers received, in a randomised sequence, a 3mg subcutaneous injection of melagatran and a 24mg immediate-release tablet of ximelagatran. Blood samples were collected up to 12 and 14 hours after administration of the subcutaneous and oral doses, respectively, for determination of melagatran plasma concentrations and the activated partial thromboplastin time (APTT), an ex vivo measurement of coagulation time. Urine was collected for 24 hours after each dose for determination of melagatran concentration. For the volunteers with severe renal impairment, the area under the plasma concentration-time curve (AUC) and the half-life of melagatran were significantly higher than in the control group with normal renal function. Least-squares mean estimates of the ratios of the mean AUC for volunteers with severe renal impairment and controls (95% confidence intervals) were 4.03 (3.29-4.93) after subcutaneous melagatran and 5.33 (3.76-7.56) after oral ximelagatran. This result was related to the decreased renal clearance (CL(R)) of melagatran, which was linearly correlated with GFR. In the severe renal impairment and control groups, respectively, the mean CL(R) of melagatran was 12.5 and 81.3 mL/min after subcutaneous administration of melagatran and 14.3 and 107 mL/min after oral administration of ximelagatran. There was a nonlinear relationship between the APTT ratio (postdose/predose APTT value) and melagatran plasma concentration. A statistically significant higher slope of the concentration-effect relationship, described by linear regression of the APTT ratio versus the square root of melagatran plasma concentrations, was estimated for the group with severe renal impairment compared to the control group; however, the increase in slope was minor and the estimated differences in APTT ratio between the groups in the studied concentration range was less than 10% and not considered clincially relevant. Ximelagatran and melagatran were well tolerated in both groups. After administration of subcutaneous melagatran and oral ximelagatran, subjects with severe renal impairment had significantly higher melagatran exposure and longer half-life because of lower CL(R) of melagatran compared with the control group with normal renal function, suggesting that a decrease in dose and/or an increase in the administration interval in patients with severe renal impairment would be appropriate.